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[57) ABSTRACT

A process and apparatus for marking an article made of
foam material whenever during its manufacturing pro-
cess some irregularity has occurred. As a consequence
of having ascertained an irregularity in some opera-
tional parameter, after the introduction of the reactive
mixture in the inner cavity of the lower shell of the .
mould and as long as the mould is still open, to a part of
the inner cavity of the upper shell of the mould is ap-
plied a mark formed by a dyestuff resistant to the pro-
cessing conditions, physically and chemically compati-
ble with the formed article and capable of adhering
thereto when, during its expansion, the article reaches
to- contact the marked part of the inner cavity of the.
upper shell of the mould. The marking operation can
take place automatically by action of an  equipment
comprising an ejector arranged for spraying towards
the internal cavity of the upper shell of the open mould
the dyestuff intended to form the mark.

10 Claims, 1 Drawing Sheet
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PROCESS AND APPARATUS FOR MARKING
ARTICLES OF FOAM MATERIAL WHEN
PRODUCED IRREGULARLY

BACKGROUND OF THE INVENTION

This invention refers to a process and an equipment
for marking an article of foam material whenever some
irregularity has been ascertained during its manufactur-
iIng process. o

The foam material articles are usually manufactured
by means of moulds formed by two shells having inner
cavities which, when both shells forming the mould are
joined, define the final shape in which the article is to be
formed. When the mould is open, a prefixed amount of
reactive mixture is introduced in the cavity of the lower
shell of the mould, then the upper shell of the mould is
immediately superimposed. The reactive mixture starts
quickly a foaming and cross-linking reaction, increases
its volume up to fill in entirely the inner cavity of both
shells of the mould, and then it sets by assuming a hard-
ness depending upon the composition and quantity of
the reactive mixture introduced in the mould. After a
sufficient period of time, the mould may be opened and
the produced article is removed from the mould. All
these operations are effected in sequence and at the
prescribed time by an automatic equipment. The com-
ponents of the reactive mixture, once they are mixed
together, react very quickly, and therefore the mixture
has to be formed at the very moment it is introduced in
the mould, by suitably metering its components which
arrive through separate ducts to a metering head. In
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formed, and therefore it cannot receive any kind of
marking.

BRIEF SUMMARY OF THE INVENTION

The object of the present invention is to provide a
process and an equipment which, notwithstanding the
difficulty just mentioned above, should enable marking
the formed article whenever an irregularity in the oper-
ational parameters is detected, whereby this article may
be identified during any further processing step, in
order to check or reject it. -

According to the process of the invention, as a conse-
quence of the detection of an irregularity in at least one
operational parameter after the introduction of the reac-
tive mixture in the inner cavity of the lower shell of the
mould, and as long as the same is open, to a part of the
inner cavity of the upper shell of the mould is applied a
mark formed by a dyestuff resistant to the processing
conditions, chemically and physically compatible with
the formed article and capable of adhering to the same
when, during its expansion, it arrives to touch the
marked part of the inner cavity of the upper shell of the
mould. -

By operating in this way, the mark applied to the
inner cavity of the upper shell of the mould is trans-
ferred onto the article under process and it adheres then
to the article when it is removed from the mould,
whereby the irregularly produced article, which pre-
sumably may show some defects, remains permanently
traceable during every further step of its processing,
and it may be checked or rejected in any convenient

moment.

order to obtain an article having the desired features, it

1s required that the ratio of the components arrived to
the metering head and the amount of the released mix-
ture correspond, within certain tolerance limits, to pre-
fixed values. By means of an automatic control equip-
ment these operational parameters may be surveyed,
processed and compared with the imposed limit values,
and the control equipment may issue a warning signal
each time for any reason a discrepancy between the
detected values and the admitted fields of the imposed
parameters is noticed. Whenever a warning signal is
1ssued, an operator must mark the mould in whose re-
spect the irregular operative parameters have been de-
tected. When at a later time the produced article is
extracted from the marked mould, it should be rejected
or conveyed, separately from the correctly produced
articles, to a particular examination in order to ascertain
whether its characteristics may be accepted or it should
be rejected. Nevertheless, the need for operators to
mark a mould whenever an operative irregularity has
been noticed and to shift away the article to a different
destination as soon as it is extracted from a marked
mould hinders the automatic production, imposes the
requirement of personnel, otherwise not necessary, and
moreover it introduces the possibility of human errors.

In order to preserve the automatic production it
would be desirable to be able to mark not the mould,
wherein an irregularly produced article is setting, but
the article itself, whereby it could be separated from the
regularly produced articles during any further step of
the article treatment. This, however, has not been possi-
ble so far, because during the short period of time be-
tween the detection of the irregularity in the operative
parameters and the immediately subsequent moment in
which the mould is closed, the article has not yet been
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Preferably, in the process according to the invention
use 1s made of a dyestuff which transfers entirely from
the inner cavity of the upper shell of the mould onto the
formed article. In this way, no need exists for cleaning
the mould in whose cavity the dyestuff has been ap-
plied. Such a dyestuff may advantageously consist of a
water resistant quick drying ink, usually available on
the market, which.if needed may be diluted with a sol-
vent.

Of course, the mark which features the process ac-
cording to the invention may be applied by a workman
whenever the surveying equipment detects an irregular-
Ity in the operational parameters, also in this case ob-
taining an advantage with respect to the usual process,
both because the workman has only to apply the tracing
mark and not to shift away the irregularly produced
articles at the very moment they are removed from the
mould, and because the different treatment of the irreg-
ularly produced articles can be carried out at every
stage of the process, and not necessarily at the very
moment they are removed from the mould. However
the process according to the invention also shows the
main feature that it may be completely automatized, by
using a proper equipment which also is a subject of the
invention. |

The equipment according to the invention is intended
to be annexed to an operating station arranged to intro-
duce in the mould the reactive mixture and to close the
upper shell of the mould and provided with an equip-
ment for checking the operational parameters, and it is
characterized in that it comprises a means for applying
a mark of a dyestuff to a part of the inner cavity of the
upper shell of the mould, and an operative connection
between said means for applying a dyestuff mark and
the checking equipment, arranged to operate the means
for applying a dyestuff mark, after the introduction of
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the reactive mixture in the inner cavity of the lower
shell of the mould and before the closure of the upper
shell of the mould, whenever the checking equipment
issues a signal indicating an irregularity in the opera-
tional parameters checked.

Thanks to this equipment, marking the article pro-
duced with irregular parameters is carried out automati-
cally whenever an irregularity in the operational param-
eters is detected. Thus every engagement of workmen
and any possibility of human error are avoided.

Preferably, said device for applying the dyestuff
mark to a part of the inner cavity of the upper shell of

the mould is an ejector arranged to project towards the
inner cavity of the upper shell of the mould, while still
open, the dyestuff intended to form the marklng

BRIEF DESCRIPTION OF THE DRAWING

These and other features and advantages of the sub-
ject of the invention will appear more clearly from the
following description of an embodiment, which has the
character of an example and no aim of limitation, of an
equipment according to the invention, diagrammati-

cally shown in the appended drawing, whose sole figure

represents an elevational view of a mould in two halves,
open, arranged in a station for the introduction of the
reactive mixture in a mould, provided with an equip-
ment for checking the operational parameters and with
an equipment for applying a dyestuff mark according to
the principle of the invention.

DETAILED DESCRIPTION OF THE
- PREFERRED EMBODIMENT

On the drawing, reference 1 indicates a fixed part of

~ a mould holder, to which is hinged at 3 a mobile part 2
of the mould holder, operated by a motor means 4 ar-
ranged-for lifting and lowering th® mobile part 3 of the
mould holder;-by-displacing it according to the bent
~ arrow F1. On the parts 1 and 2 of the mould holder, two
shells of the mould are applied, namely a lower shell 5
and an upper shell 7, respectively (which are shown in
cross section), which have inner cavities 6 and 8, re-
spectively. When the upper shell 7 is superimposed onto
the lower shell 5, the inner cavities 6 and 8 define in
their whole the shape of the article to be manufactured.
In a production plant, a number of such moulds 1-2 are

placed on a line and they are moved through an intro-

duction station and then thmugh other processing sta-
tions.

The station for the introduction of the reactive mix-
ture includes a mixing and delivering head 9, usually
displaceable along a slide 10, according to the arrow F2,
between an operative position and a withdrawn posi-
tion. In the operative position {(shown in the drawing)
the head 9 is placed over the inner cavity 6 of the lower
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shell § of the mould and can pour therein a flow M1 of 55

a reactive mixture, which is collected at M2 in the cav-
ity of shell 5. In the withdrawn position (not shown),
head 9 enables lowering the mobile part 2 of the moulid
holder with the upper shell 7.

The mixing and delivering head 9 receives the com-
ponents intended to make up the reactive mixture from
at least two ducts 11 and 13 coming from delivering
devices 12 and 14, respectively. On the ducts 11 and 13
metering devices 15 and 16 are inserted, in order to
measure and communicate to a checking equipment 17
the quantities of components which, during every oper-
ation of production, are forwarded to the mixing and
delivering head 9. In the checking equipment 17, this
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information is processed and compared with the correct
parameters set and with the allowed tolerances, so as to
verify whether the quantity and composnmn of the
reactive mixture M2 introduced in the mould is such as

to give rise to an article complying with the require-

ments. If not, the checking equipment 17 issues an out-
put signal to a warning means 18.

According to the invention, in a position facing the
upper shell 7 of the open mould an ejector 19 is ar-
ranged to project a jet C of a dyestuff towards a part of
the inner cavity 8 of the upper shell 7 of the mould. This
ejector receives the dyestuff from a tank 20 and is con-
trolled by an operating device 21 which is connected to
the output for the warning signal of the checking equip-
ment 17, in such a way that a dyestuff jet i1s ejected

“when and only when the checking equipment 17 issues

a warning signal, after having noticed that some of the
operational parameters of the mixing and delivering
head 9 did not correspond to the set values within the
tolerance limits allowed. The warning device 18, in this
case, may be kept or even it may be omitted.

The operation of the equipment is as follows.

When a mould holder 1-2 1s brought up to the intro-
duction station, it is open as it appears in the figure. The
delivering head 9 is in the operative location shown and
it starts delivering the reactive mixture M1 which is
collected at M2 in the cavity 6 of the lower shell 5 of the
mould. At the end of the delivery the delivering head 9
withdraws in order to allow closure of the mould. In the
meantime, the checking equipment 17 is processing the
parameters of the last operation of head 9 (quantity of
the various components received and delivered) and 1s
‘comparing them with the set values and the correspond-
ing tolerance limits.

If the parameters appear to be acceptable, the check—
ing equipment 17 does not intervene, and everything is
carried on without application of the invention. After a
certain short interval, usually from two to four seconds,
motor 4 lowers the mobile part 2 of the mould holder,
thus superimposing shell 7 to shell S and closing the
mould, and the mould holder 1-2 is carried to the next
station, while within the cavity of the mould the foam-
ing and cross-linking reaction starts taking place. After
a pre-established period of time, long enough for the
setting of the formed article, mould 5-7 1s automatically
reopened, and the formed article is extracted and car-
ried on to further processing.

If, on the contrary, the parameters of the operation
carried out do not appear correct, then intervenes the
application of the invention. In this case the checking
equipment 17 issues a signal and this latter is received by
the operating device 21, which activates nozzle 19 thus
producing a short jet of dyestuff, which is projected
onto a part of the inner cavity 8 of the upper shell 7 of
the mould, where it deposits. This operation takes place

in the short period of time between the withdrawal of

.the delivering head 9 and the closure of the mould 5-7.

Therefore, when it leaves the introduction station, the
closed mould has on an upper part of its inner cavity a
mark of dyestuff. When the article which is processed
inside the mould has expanded by action of the reactive
mixture until it has reached the upper part of the mould
cavity, 1t comes in contact with the mark of dyestuff,
which adheres to it. Therefore, when the article is ex-
tracted from the mould, it shows a mark of dyestuff
which markes it as an article in whose production some
irregularity in the operational parameters has been no-
ticed. At any further time this article may be traced in



S
order to be rejected or subjected to special inspections
directed to ascertain whether it can be accepted or not.
If, as it is preferable, the dyestuff used is such as to
transfer entirely from the mould wall onto the article,
no trace of it will remain on the mould, which therefore 5
may proceed at once with its operational cycle, without
need for any cleaning.

The ejector 19 may be embodied, for example, by a
spray gun whose nozzle 22 is closed by a needle 23
which is momentarily withdrawn when the operating
device 21 controls the issue of a jet C of dyestuff, which
reaches the cavity 8 of the shell 7 of the mould by pass-
ing over the reactive mixture M2 without contaminat-
ing it. For example, one could use an air-pen with a
nozzle from 0.5 to 2 millimeters, operated by a pressure
from 3 to 10 bar. |

As dyestuff, a water resistant quick drying ink can be
used, which is usually available on the market; for ex-
ample the ink item 8401 traded by Gnocchi S.p.A. of
Milan. If needed, the ink may be diluted by a solvent up 20
to a viscosity ranging from 50 to 500 cps.

It should be understood, however, that other kinds of
dyestuffs can also be used, such as paints, enamels, pow-
dered adhesive pigments and so on, upon condition that
they withstand the processing conditions, are compati-
ble both chemically and physically with the produced
article, adhere effectively onto it, adhere temporarily to
the surface of the mouid cavity and, preferably, they
transfer entirely from the wall of the mould onto the
article when this, by foaming, reaches them. Also the 30
means for ejecting the dyestuff can be of various kinds,
and they can either, and preferably, operate by means of
a jet, as in the shown example, or in every other way
spreading or locating the dyestuff in the cavity of the
upper shell of the mould.

I claim: |

1. In a process for the production of a molded article
of foam material which process includes the steps of
mixing reactive components in a metering head to pre-
pare a reactive mixture, delivering said reaction mixture 40
from said metering head to a cavity of a lower shell of
an open mold, closing said mold by lowering an upper
shell thereon, and forming said molded article within
said closed mold, the improvement comprising

monitoring operational parameters of said process to 45

determine the existence of irregularities in said
parameters which may result in the production of a
defective molded article, and |

upon determining the existence of an irregularity in

said parameters, subsequent to introduction of said 50
reactive material into said lower shell portion of
sald mold and while said mold is still open, apply-
ing a mark to an inside surface of said upper shell
portion, which mark is transferable to said molded
article upon being formed in said mold to identify 55
said article as being produced as a result of irregu-
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lar operational parameters, and transferring said
mark onto said molded article upon being formed
in said mold.

2. The process of claim 1, wherein said mark applied
to the inside surface of said upper shell is comprised of
a dyestuff which is resistant to molding conditions em-
ployed. | |

3. The process of claim 2, wherein said mark is trans-
ferred completely from said upper shell to the molde
article.

4. The process of claim 2, wherein said dyestuff com-
prises a water-resistant quick-drying ink.

5. The process of claim 4, wherein said ink is diluted
with a solvent and exhibits a viscosity in the range of
from 50 to 500 cps.

6. The process of claim 1, wherein said mark is ap-
plied to said upper shell of said mold automatically
upon the existence of said irregularity being deter-
mined.

7. In molding apparatus for the production of a
molded foam article, said apparatus comprising supply
means for supplying reactive components, a metering
head connected to said supply means for receiving reac-
tive components therefrom and forming a reactive mix-
ture thereof, a mold comprising a lower shell and an
upper shell, means for lowering said upper shell onto
said lower shell to close said mold, each of said lower
and upper shells including inner mold cavities, said
inner cavity of said lower mold being adapted to re-
ceive said reactive mixture from said metering head, the
improvement wherein said apparatus further comprises

surveying means to monitor operational parameters

 of said molding process to determine the existence
of any irregularity which occurs with regard to
said parameters,

means to generate a signal in response to the existence

of any such irregularity, and

means t0 apply a material to a portion of a surface

~ defining the inner cavity of said upper shell of said

mold to form a mark in response to said generated
signal prior to said mold being closed, said mark
being formed of a material which is transferable to
said molded article during said molding process.

8. The apparatus of claim 7, wherein said surveying
means includes means for monitoring delivered quanti-
ties of reactive components which are delivered to said
metering head.

9. The apparatus of claim 7, wherein said means to
form a mark on a portion of said inner cavity defining
surface of said upper shell comprises a spray ejector
arranged to spray a material onto said surface.

10. The apparatus of claim 9, wherein said spray
ejector comprises an air pen having a nozzle of from 0.5
to 2 millimeters in dimension and operated at a pressure

of from 3 to 10 bar.
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	Front Page
	Drawings
	Specification
	Claims

